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(54) CYCLOOLEnN-BASED ADDITION COPOLYMER AND OPTICAL TRANSPARENT MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a material soluble in either one of toluene, cyclohexane and their 
mixture at 25° 0, excellent in optical transparency, heat resistance and stiffness, having a small expansion 
coefficient and suitable for sheets, films and thin films for optical materials. 

SOLUTION: A cyclic olefin-based addition copolymer is obtained by addition polymerization of a cyclic olefin 
compound having a side chain substituent of a cyclic structure such as endo-i:ricyclo[4.3.0.12,5]deca-3, 7- 
diene, endo-tricyclo[4.3.0.12,5]dec-3-ene or the like or hydrogenation after the polymerization, or 
copolymerization of the compound with another cyclic olefin compound such as bicyclo[2.2.1]hept-2-ene or the 
like, a cyclic olefin compound having a hydrolyzable silyl group or hydrogenation after the copolymerization. A 
ijomposition for crosslinking is obtained by adding a specific crosslinking agent to the addition copolymer. A 
Drosslinked product is obtained by crosslinking the composition. The optical materials comprise the copolymer, 
:he composition or the crosslinked product. The method for producing the copolymer is to carry out the 
addition polymerization by using a specific nickel catalyst. 
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^¥±^):S'^»>i>^3 0, 0 0 o^m. S.*^^^^*-^^b 0 , 0 0 o^mxii, 7^;VA, 
^mio<tUf->- > t Lfzt^<D^m^^isXm^V''A^^±^'cmfi'^-r<^j:^:itt^^\^^ 

0 ic¥:^5-^«^^'5 0 0 . 0 0 0 . a»¥i^^9-^a:^n , 0 0 0, OOO^^x.^ 

[0 0 7 8] 

tfz. ^^m<7)^^:^^y ^ yjhmn^M-^^com^mmmi. 7 o p pmycj-jtr. 

1 L< 6 0 p pm/'CI^T-e$):S)o 1^ 7 y^Hin^M^i^K^if^^ 

mmmmi. (b) Jbsv^i^viiiLmffi (c) ±<75m^^<^®*?. 

#H:7-f ;i.A^->- h t Lxm^^tzi^^\:iiS.Si^'(t<7)i^^^^'mm^m'i^ii^^Xtmmti^ 
[0 0 7 9 ] 

v-7 ^ ^.^'ftiQitm-^^frfi. ( a - 1 ) i5i:lf/ttz\t ( a - 
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[0 0 8 0] 

(A) ITIBI) ~3) -r^^^fitzm^^^tf^^^UM 
1) ^ Mt^m 

3) ^UT)V'<~^J^<t^S^ 
[ 0 0 8 1 ] 

(A) l^^^mmmit. aroi) . 2) ^Sctl/^S) «r'&tr^5':a-'^^^?tLSo 

p - V }VJLZy' :z,)V:iiym-y^ (r-fe'f-jwT-fe > —y^)\/^ tf;^ 

• ±ia<^-^;'^;K^:#^*;v#>mj^$-A7 ^^^br^^^^m^ 1297 ■^"fk*-^/^^^ h 'J 
7rrnS|S^. i^Vv^tT^ \yi-£i:(n>imM.'^W^\^tzi'c%m. 

->*^nn (1, 5 D:t:J' ^J'i/J^^) =-y^)\^^ 

[ (7» -^nf-;v) (1. 5 -v'iJ' nrj-j^ ^J^v^o^^) =.yfr)\''\ ^^-^j- 7 n n*;^ 7 ^ 
-h^ ^ Jra'-f-cT)^ f ^^nn^^ev- xh^^X [3, (hv^no^^jv 

) ] 'Kv- 

(1, 5, 9 - v'^ n K-T:^ h >J j:->') ~y^)\>^ If 7. (y vo. i^^) .^.-y^jr;!/, 

( 1 , 5 - v'^' n :t tJ' V >) - ^ ;v 
^£if<7^~y ^)\'^^. 

tfy^ ( h U 7i:=.;^^i^7^7 -1- >-) -y ^ )V~jfu-^ 4 Y . 

y^T. [ h ( 2 ■?^;i'7 *7>7-^>] =.y^)\^Vi''^'7^Y. 

y^y^ [ h 'J (4 -.;>{ ■f-;v7 *>5.:7^'>'] =-y 'r)\'-J ^^"y-i Y . 

^7- [N- (3 - t -r^Jl'-^- 'J 7*:^) 7 j^-^UT^ M -y^)V, 

N i [P h C (0) C H] (P h) > 

Ni(0C(C6H4)PPh) (H) (PCy, ) . 

Ni [OC (O) (Ce H4 ) P] (H) (PPhs ) > 

if;^ (1, 5-'y^ ^'J^y) -y^)^bPhC (O) CH = PPh3 i<7>S:j5tl 

[2, 6-(i-Pr)2C6H3N = CHC6H3 (0) (A nth)] (Ph) (P- 
P hs ) N i 'Sr (i^T> Anth:9-anthracenyK P 

h:phenyl> Cylcyclohexyl) 

[ 0 0 8 2 ] 

MS^^i: LT(i. I^ax-ff^ ^^Hj-7nnT>f-^>^. ^^•^f7nnU>^, ^^Hj--7n 
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K> y^hy^T. ^ y axn y > h 9^;^ [3, 

n;>{'^;i/) -7^— ;w] p - x )V:^yM^ ^ y u u y'v ^y^:^ 

tcO^#:. =7 -^-fbTJU^ — A(7)J:.-■r-'^^ T?>> 7 y - i:'c7)M#^ h'J>!> ( 
'^>^7nn7i-;i') 5K9^> h')7. [3, 5-^;^ ( h U 7 n n -5^;!/) 7i::i;v] 

-•5' Av?^' K. j^'^JU'T;1'5 ^-j? A-fc>?>^i^ n v-f h\ v j:. •^^ ;P T ^V' ^ - -t? 7 n 

7^^T-^r^>, -^^-^f rJ' n n T-t ^ ^j'n^— ^^"i)- y u ;>( ^ )Vj:.i-)i"ir Y y 

t'(D)i^^ xmt^^^-r^^^^'nryit-^m. ^<d^. m-^^t^a^y^ ^y ^ yuury 
^ :^ytk^-^^it^mt\^X[t. M^it^ h >; 7i-;vj!7;v^r.^7i.x h i^y ^ 
Y^)y:i.-)Vij)V'^=.'^2^7-Yy^7. [3, (h U 7;i':t n^c f-ju) 7ji-;i^] 

h 7i^;U*;U-^::i'!7 A-f h 9^:^ (2. 4, 6 - h ij 7;V:4-n7i::i;V) 
h 7 a:— A-r h y y :z. ^^ 

^ 'J •:^f-;vT>^-'i' A-r > 7;w;e-n7i::^;i/) jKV- 

N, Yl~~J:r.^)VT =.'0 y y ^7. y y t n y x. :=. ^i^-y^ 
N, N- v7i-;V'T — — "7 A-r h 9^;^ ('^V:?^ 7;^:^ n 7 j^:=.JV) ;KV--h 

[0 0 8 3] 

3) ^^TJV^-'^.A-fb'a-i^ 

;i/T Ji'^ --^ A, ->W7^'f-;VT;v^ -'i' A K'J ->'Jcf-;vT ;w 5 -^^ A ^ n 9-^- K 
to 0 8 4] 

(B) m^m.T=-:^y^nT-:^yt LT;t L, ^^^^ < i: 'b-oco- -7 ^;i--MtM<7>v' 
^'-=r^-^^;i-1-;z,^-7^;i'^#{i, TI2-*£^ (l 1) XU^fi^^ 
IL' L' ML' ] " [An] - • • • • (11) 

K (1 1) Mii-y yjum^^m-to L' , L' , liM<D^U^^^L. ^^'^ 

*h';-x>, mn^6-2 o(D^^m'{t^mi)^(bmi£fLfz'(t^!^^^-ro ttz. [An] 
- timmmiiz^^-r^^mm^. ^^^^^m^^^<DnT=-:^y^7^-ro nr-ty [a 

n] t tT(±. BF,-. PFg-, SbFs SO, F", AIF3 SO3 CFs-^ 
AsFs"^ SbF6"^ AsFe's CF3 CO2-, C2 F, CO^", CH3 C, 
H4 SO3 - , B [Ce F, ] , - , B [3, 5- (CF3 ) 2 Ce H3 ] 4 ' 
Clt S H/^o ] 
[ 0 0 8 5 ] 

±ie— i^it (1 1) xu^-n.^it^m<7:>Mci^mt LXii. 
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[(57'-crotyl)Ni (cycloocta-1.5-diene)] [B(3 

. 5 - (C Fa ) ^ Ce F3 ) 4 ] > 

[(;7^-crotyl)Ni (cycloocta-1, 5-diene)] [PFe 
] . 

[(77*-allyl)Ni (cycloocta-1. 5-diene)] [BCCs 

Fb ) 4 ] . 

[(;7*-crotyl)Ni (cycloocta-1, 5-diene)] [SbF 
. ] ^ 

[0 0 8 6] 

-y^ Mt^rn {i> .^S'ft l^)V\zn\^X Q . 0 2 ~ 1 0 0 5 U ^ JVJ^d^, ;t^7 )^^=~ 
^J^it^^li^t~y^)\^l^)VW.^^^1i:i\^l-b, 0 0 0 ^;v. jiS^^ti-^;' jn 
-^Knx^xo. 2-5. o^;v-c^)So ^v-f ;^S^^±-'7>>-;n*;^^.^^::*^L^ 0-5 0 
^JVT^^o tfz\t. •=&;vnMLT-'y <;r;i/>fb'^^ 0 . 0 2 ~ 1 0 0 5 •=e;Pii: 

^^ ^^t;v^ ^-^7 A'fb'^!i){±r.-;»^;n ^;^.J^,^n^L^ 1-5, ooo^;^^ -f^t^ 

)V\^)vm.^\^n\^X 0 . 2-5. 0*-'VT$)^o 

[0 0 8 7 ] 

(A) -y'rMt-^mtX^X. mmWx-^\k^fifz=.y 

tTl:^ :$:§l§g<DMi^^^t LT. (A) W-^(±jS^^. JV-T J^^is i^M ^ > 

ittf fz\t2m}>x±m.\.i£i(ifzi\L^m<omn. (b) m^^^ns^st-cfi 
mm^. *:i,v>f±3, 1 mtc is^ijoM^tc: J: >9feBei-&^'9iiL^^ii (d) -hmm 

[0 0 8 8] 

*^§g<7)ma:t W^-f ^/m#iJII**'^#ti> ±lfl (A) ^^5i-^mmttz\,t (B) 

itii^mmWk. ^^^y. ^-f^y. ^ 9 ytiih'<ommBA\J!i^%'^Wk. ^y 

^ 1, 2 - v^-an j^:?' 1, 1 - n n jc^ -r h 9 ^ n n jc:? rJ'nn.-}^;^ 
a n -if y n ^' ^-'fb^<l:7X^-^^-'5^ h\M.tfz\t2 'mx±M\ti^fz v§^4' 

[0 0 8 9 ] 

^^^•$7^:^i7;^=f>^H^TTS:)S^SI^:lvt^^.^ #^#«# (a 

) ^^Xf (b) . *3 ct(y^'£>^tci£;DT#5gm»# (c) . ? i^l^'i:>glc)t.DTiif5EOa - 
^V-p ^ y\t-^m. '£-MliS&CT:^^«PSi5^fy^'j±ii<%^> - 2 O^C^^fj 1 0 0*C<7)tEHco 
fiJ^t^S-g-^^ieSEi-^o ±fEM^fife5''^r«!sJnbT- 2 0*C:d^f> 1 0 0*C<^$IH-C 

M-^^ff9o -^^^v/^y-^-coMiibii, i-2 o cofEffl-e=[f ^^ti^o ^E-^^o^^* 

J^'f-Vy, 3 , 4 -pt-f-JVX'^lxy, 4 -aif-;i/7N'^ P-^^ 3, 5 - >^ 

;^ ^;vys-f- vy, \ ^ vy . 'j\i — )\^^y-^yfj:}i'(D'^^^'^=~M\,^^^ 
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^y^^m. y=rm^ifT!)^^Mmitz^^m(D:^yT)v=i-)i^^^m 

[0 0 9 0] 

±IE<^i^S#»'* (a -2) ^ lmJ':J>±^'^^T-'^sm»#^ffl<'^TM^tT#^tt;i,, 

. r-y'7^Y'oyyy^ vp^h^v-^^^. ir(75Ji--r;u^ffi'it*=£-fflv^ 
. ^#{±, Tfc^ffi 0. 5~15MPa. 20-200 "CcTjSIH-eigJiS^? 

[0 0 9 1] 

Fiafie;%i-tS i t 'b-Cl; :i,o m'^*:/^^ mfigife i: f S c: i: J: 19 , *^^<7>3tt)t:t 
[0 0 9 2] 

4^cOt!l'^>6^ 10-9 om»%. itft L< (±2 0-8 0M»%. ^hi^Ut L<ii3 0- 

7 0 S»%-e^So 

[0 0 9 3 ] 

2. 6 -->'- t 4 ^;w7iy 

4, 4' — (6 - t 3 > 

1, 1' (4 - ii Kn^^v-^ Ji-^v) n-^^-^f 

2. 2' -p« VV' t:>?. (4 -J^f-^W- 6 - t -r-^JW^jiy-;!^) . 
2, 5 - V- t --/f-^Hi Kn^y 

^>"^j^Vy>')^)^-rh9^:^ [3- (3, 5 -->'- t -7'f^;v- 4 - Kn+->7i — 
;v) y'u t:;^ 
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hU;^ (2. 4 -'J- t -zr^)^y ^^.^yf 

tf;^ (2, 6 - ->*- t -"Tf^Ji/- 4 -p«f^;i'-7a^-;w) ^> i'^t.^) x y - )V-j:^^7.y r 
h> ' . ' " "■ 

(2, 4 -V- t -rf-JV7 j^::iJV) ^ly^o^U h-;V-x*:^'7r h 

mtzy). 0. 0 5-5. oM^u<r>^m'^mw^^^o 

[0 0 9 4] 

9 * ;v ^^ J: Mfife ti ^ ^^i- s :^^o 

2) 5^i9iiL#^£ (c) i: tTiJP7lc45-«i'l4v'U;W**^-rS'b<^^fflv^7t^S'^#:^DD7lc 

-j^y^-^K^ ^-v^h^-hs T)\^^Mtm. ^^u^y^fm. m^Wt^^j:trt 

b) BF4 . PF4 . As Fe . S bFe . B (Ce Fb ) 4 'S: i:';5-^S{m;tMT::i:t 

y^jc;;^r;v, >mj:-7.-r;i'> ^^,^)\^^yn(o^2mtfz\i^zmT)^^-)^ 

d) g^.. hia, i^'iif. ^^'m. it^^i-^. Xjit> t*(7)3fe|^oH8jtt^ J: *) ^ 

n^^>'-^;t T-t h -7 i y yit^W}. ^^-o^y^^^yvy :^ 7 yit^fi^^ ifco^'-^uyyit 

mmt^l^. ^ 7 yVT-y V^t^!^. a, a ( y> ;k ;V ) V T y*P< ^ 
[0 0 9 5] 
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M\L^m. w^m^^n. im^s^m. ^mr )\^^ - )\^it^m^£ t'i)^(:>m.iififzit^m^^ 

[0 0 9 6 ] 

flS^TtV)^ 0. 0 0 0 1 - 5. omfi^c^fEH-eie-i-LTfflv^^tt^o 
[0 0 9 7] 

:*^%B^03iiig'14?iaB£t)i: LTii. ^-r*. ^^y. T)\^^~^M. 

> p« h v p( ^^v'v'7>^ ^ h 'J h^-^-^^v^ -:/p«f-jwvp{ h^->i'7>'> 

h^zy~yyy. a^^-y h ^ -> >- ^ > ^ v- n ^ > -f- ;v h 'J ;>( > ^ -> -> ^ > 

, tfv'^ n [2 . 2 . 1 ] h - 2 )VhV ^ h ^'y=y^y. 2 - y^^y^ n [ 2. 2 

. 1 ] ^^T-y-b ;w h y^\/'yyy. t;w^ - ^i^ h k> t;v^ - 

^ o 

[ 0 0 9 8 ] 

±.m<D^-(M. ^^y. t;^^^^A. i^)V:=!=-^^:i^hMifflfz±m<DT)l^:2^^yh'it 
^m^^^^'itrvxj^-y Mb-g-tl, L < it^flh<Dm^J^i)^3 - 3 0 "e^^j^-^^t o 
m^i^K^^^XUs :^mM<r)'^^:i-]^y^ ymmmM^i^l 0 0E«^^7t:•)^ U 
< ti 5 - 6 OM*^co^H-C@S'§'$^^o • . 

[0 0 9 9] 

tfz. ±|£^-f^. ^^'^^ T;W=z:.'t7A, i/;^ =r ^ A ^v^^jf^Lfc^JicT) 7;V n ^ 
iwijnx.> vU:*. T;^^■^^ ->';vn;::.T. ^ ^ -T'Sr ^KT^^i^fi^T^s 1 0 0 n niJ!iiT<7)^ 

[0 10 0] 

"^vt^uy ^ ^m-ftiD^s-^fr 1 0 oa4^7t»9> 1-4 ofia^eie-g-^tL^^o 

[0101] 
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m^wM^-^^ji'A'h. m^&^i^ m^m) ^mm. htrfig;^ -ipx-r^^ 

[0 10 2] 
[0 10 3] 

tfz. ^^m<om^^\yy ^ ymm)!i^^^^^ ^<7ymum. ^<7ymm^. ^m%m 
i^^^-r^cT^-e. m%WL. wm'^my ^ ^m.Wiy^)'^^. mmy 

[0104] 

*^^=^**fiMi;J:oT? f,H*#6t)H^§gi-S>6>\ 2|c^§9^ii^^^J*ifefnl^lJ:o 
T 'fpf lb t!) IS ^ ^ It S ={5 <7? -e V ^ o 
t£i5. ^|5i3 J:a'~%{i#tcif <b'^^^35^i''9. M»*2p-e^i>o 

mm-mm^. yj^j^ymmm. ^\-:>m^^km. w^. mfm^. mm'&T:^yii. 

il) ' H-NMR : 

^y^y-d^ i5XV^o-i^^'na^y-^y<DM^-Bm^ (#:j»Jt6 0/40) , £^^i^ 

mcxm^L. ^mm&^2 ? omh zii^v^xiiij^Et^to 

(2) : 

rJ'-X (WAT E R S) ttM 15 0 CM^^V • ^^'^ 5 x-> 3>^n-y'h7-Y- (GP 
C) ^ttT'^v- SH^^'7°*7i^^fflv^. 0- na^y-fe-y ^-ig^Kt LT. 

1 2 o"CT'?ii!i^L7to 'i^h^fz^j-mimm^v :^^]^y^M-mx^&o 

[0105] 

( 3 ) llfe^^ttfsai:: J: ^fetS^'fl: : 
2^^4=tcT 2 4 0'C-elB#H:7^;^i^^l)^^Mt, MiSlilt^co 7 Hov^T. j I 
S K7 1 0 5 K^-oXM'&m (Y I^) ?r^ii5fc-CTi!l5cLx -?-<^^'fl: (AY I) KXW 

( 4 ) ^^MMMm : 

ASTM-D1 003 tcSlfl|6!iL. )? 5 0 mO "7 ^ ;V A H LX . ±yt&mMm^m 

^LfZo 

(5) T a n 5 <7?t:-i^f£M (**7^^^?aj^) : 

»)fltJJte5¥l40T a n 5 (^j^WS^E' i:ti^5¥WE" t<DitE" /E' =Tand) 
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DDV-OIFP ^)x.yy^y i^m ^fflv^, mi^M^i^WLt^ OEz. m-l^M^iJ^iV, 
/^^ JD^^- iJUM^ifi** 2. (xm<D'^<n>-km (/^•C# lb T a n <J «75 

[0106] 

( 6 ) : TMA (Thermal Mechanical Analysis 

)/SS6 10 0 (-fe-f n-'f >^'7JVp< > h^fc^) $rfflv*TS^f^?i^t?t M)¥lOO//m 
, IPs 3 mm. g$ 1 0 c mJiJ.±. Mfi§f§l 1 0 mmTMl^^ L^S.:^^'^ 2 0 0 

"C^ljgS-C. — B.> #iS.LT^^tM-'<^^ t oTt^^. 3 *C/m i n. T#S.L> 

[0 10 7] 

( 7 ) ^#'14 • ^"^14 I 

1 0 c mx 1 0 c mOf«^>^-lCT;v^ --^^ A"$-^t^L. dc^^^MH^ tT, *'>'^-i:: 
J: >9 . 1 mmx 1 mmcO^^S*^ 1 OlSx 1 CfS^ BgSc^tt;?) J: ^ ^ »9 ii<^'^ Att. 

(8) y)V:x.ym'm.\ 

/??#t 5 0 - 2 5 0 i|ii^"2 c m X 2 c m<75 7 ^ ;W A ^ 2 5 "CcT) h ;v > ^1 3 BtM^g: 

hJl/jivMJ^ (%) = (h;V-3i>'^mt^<0E»//h^V^^-'SSttrc7)fifi:) XlOO 

(9) l^ir5tj^^<t?>'?£if#t>' : 

J IS K 7 1 1 3 li^^CT. tS^>t^?loSI>9itJ^3mm/m i n. -effiiJjE Lfco 

(10) ^m-^** J:^'*E'^#0fiS;'^«^v§r^*i&Jt 

^xf^^^^^m!i<r>'^m-imjt^ (tokd im s^^.res o 

Lam^^JteJ^ft. n-^-i:LT3° XR14Srfflv^T. 2 5 "C -efflfl ^ L Tt: o 

(11) *mr^'*<D-^^i47^A ^ 

1 0 0 ^ ') '7 >;v**9;^SI^-?>f TJW3£tt'tiT> ^M-a-'^S g i:-^^S&5 0 5 U 'J h^Wi: 
^^^\.. 5 0'C-C2Bf Mt^#L;to •^<^?^ I^M^^^t■C 2 5T:ST}^^L> «4'<^'J^'; 

O - • • (:^^^0. l%*ti!l) 

A - • • (:^v#^o. 1-9 5%) 

X - . • Tf'm (:^-^^9 5 %JLy>±) 

• • • • 1 2 o'CJy^Jijjn^TT'O^igf^ (^l^-a^B-o. 1%*?pS) 

A.' • 12 CCJiJlJiM^T-eo^-HP^tjW (^-^^0. l~9 5%) 

(12) *M^#»#o^^»r 

;vrr-;i/H-C^@U^Co ^#M<^mtSG C - 1 4 B ^ h 7^a$r€ffl L. * 
7A t tT G L-it^ ^>;^%tMTC- 1 t: 9 U - A (ill? 1 . 0//m>l*l#0. 

2 5 mm, «$6 0m. * v A S.]^ 2 0 CC) ^@^^0±-^^tC^;S:-r^^Rf5; 

[0 10 8] 

e n d 0 - h V n [4 . 3 . 0. 1 ' • ] TiJ - 3 , 1 -i^^y\t. TfTM<7) »b <75 ^ 
j^JE^^lwTW^tTftffl Lt'co iST.^^-^Viryy^-i^i'^'j^m^^^ e nd o/e 
X o Jtti 9 9/1 Jil±-C$)ofco 

e n d 0 - h n [4 . 3 . 0. ■ ^ ] riJ - Z - *ll#^^4 , 1 3 

9, 5 6 9 #BJ*ffl*. isiC/Ma'c romol. Chem. Vol. 95, 179 (19 

6 6) i^ia«<7>:^&^##n^gg.L> Sf^g:^>iu ogcom^^M^fflv^TtMEMT-ffl 
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S&L. US^9 9%i^J.±. endo/exo = 90/10^ *SVM4endo/exo = 9 

e X 0 - h 'J n [4. 3. 0. 1 ' ' ' ] r:^- 3, 7 -vo-Xi. J . Am. C h 
em. Soc. , 69, 2553 (1947)i3j:crSynthesis 105 (19 
7 5) »9J|ti&LMJt9 9%iik±. endo/exo = 4/ 

9 6 -e#ib:}t7t: i>(D^it^ LfZo 

exo-hV-^iJ'n [4. 3. 0. 1" - ^ ] r:^ - 3 - J^y it ] . Am. Chem. S 
oc. , 69. 2553 ( 1-9 4 7), J. Am. Chem. Soc. Vol. 82, 2 
351 (1960) ^ ;fec);a' Synthesis 105 (1975) i::|Eic<7):^fe^# 
^KLX^-^L. M1±^^LMJ^9 9 %J':ilJt. endo/exo=10/90T-#^3tL7t 

e n d o - b 9 n [4 . 4. 0. l'' M'^^x^-S, 7 -i/^^ vviJ' n 
^VrJ'vJOt 1, 3 -v^ n^^-if t ^--^r^c^^fe^fflv^-CD i e 1 s-A 1 d 

e r S:)S^^f>'^> mj£m^KXy)m^-rz>^t-C. m^9 9%J*il±, endo/exo = 

endo-h';v^'n[4. 4. 0. l' - *] h9T'*-3, 1 1 - ->'J^ > vVi^^ 
n^^^v^jo s-v'jj'n:^^ rJ'-^oi^ t ^r^^^co^^^fflv^TD i e 1 s - A 1 

d e tRB^^t^^. ^J^9 9%Ji)l±^ endo/exo 

= 8 0 / 2 0 -e# f> tL;t 4) O L ;l:o 

[0 10 93 
1 

If -^^^ n [2. 2. 1 ] ^•T'h - 2 - J^>=Sr 4 1^7^ (5 0 0 5 U ^;v) , e n d o - 
h n [4 . 3 . 0 . 1 ' • M 7** - 3, 7 -->'J^>=S- 6 6^^9A (5005 

;v) . 1 -^^-b^'S-0. 4 2 g (5 5 ';^;v) . -^iit LT^;^J^:^4 8 o g> ->^n 

if ^ yW-v ^)V<r:,^^^y'^W~h^^'^vuuTyi-^yW^- \ ot;> ^^i-Jti : 
l-CRie^-fr. IlJ^i-St*x (^^■9--7nnT>f-^>'M) -'^^^-^W^ [N i (SbFe 

^;i/j:.--r 7- h 1 , 2 5 U ^ JV. p< -f-^WT ;i^^^-9- > 8 . 0 5'J^;^'^ 1, 5->':5'n 

^j'-yjo 0 . 4 5 v-^e;^. h >; j:- 8. 0 5 u h 'J 

X. ^^->->•7>•^ 1, 5 -v'iJ^ n:t^ p^f-JVTJW-^-^-^^s H :7 -7 -ffc* ^-^i 

^M'^'l^^tYttwVi^ n^^-if > 4 8 0 g$rtnx.T?&f?t. ^^1^7X6 6 Om U 11^4 8 

<r> BiJBm ^ tf Tfcffl ^ 15^* L . ^M^'iP^M A L<D^ V \£ )vr )Va - jVKXfiX^ 

*E'^#:A5r 7 5 g#7^Co ^^M-^^*?)' H - NMRiftOSis J: ?/*S:jS^»#<7):^f;^ n 
h 7 -^B-^W'lii 19 ^ ^^^^^^<r> e n d 0 - h >; v'rJ^ D [4 . 3 . 0. 1 * • 
T-*;?7-3, 7 - vxVtcfi5^i-;E>1t^t#ffi<7)-^:tl:t4^ 3 7 ^;V%-Cibo t^o (5. 
5-6. 2 p pm<7> h'Jv'i^n [4. 3. 0. 1' - ^ ^ riJ - 3 . 7 

n--<>'f->'^:t V'^ -f ;^®3tS*(7)?SJKfc 0. 7~3. 3 p p m<?5> ;V'K;V;7-« ^'J^ 
c^i^yn h ><7)Jt;a^i?>v ^tJl-^^Aft^cT? h >; n [4. 3. 0. 1'-']t*-3, 
7 -'Jj^y\,z^^-r^W^<^%'k^^i^. ii:^^i5XVif7.^XJ'xrV:^yy^~ 
^^>flc J: i9^fi?)7^c*Rf&<^ e n d 0 -isJ: th'e x 0 - h U V^n [4. 3. 0. 1 ' • ' 
]-r:«7-3, 7 -->'x><^«::d-i^> *S'^«:Att'(7) e n d 0 - h 'J v'iS' n [4 . 3 . 0. 

1' • M 7 -i^j^yKm^-r^mj^<ow\^^^iii>fzo ^:kT<D^mm. itmm 
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ttz. *m-^#A<^'-KUXf-V>!fe^<7)8fc^:tej^^^fi (Mn) fiS 2. 0 0 0 . MmW-^ 

(Mw) »i 1 5 1 , 0 0 0 -Cs Mw/Mn <i 1 . 8-C*o7to 
[0110] 

i<7?^fi-^#A 3 0 g^. ->^n^^^>' 2 8 5 g * i ^ 2 8 5 g (^^i-^'^^l^ 

^f#L> 2 U h;K7)B-E;S:jS^-^R u HC 1 (CO) [P P h 3 ] s "^S^ ;v-r- 
'>AM^^2. 2mg^fflv^T. 18 0*0. 4 B#M . *^Eb 8 M P a -TTtc^^t^^f o t^Co tIc 
m-^fr^^^ic^-f V'i'i h# 8 0 0 : BBfn'fb^X^^tM) ?r 

sog^Snt. 6 0*0-^2 ^Miii^^^. -^-f ^^±^^31] Lt^o 5Sim<^7fc^<k?^^7'cm 

-g-^-^T^^ limTkY^rS H T L TM^^3^ ^ ^ P^*> V y n t: ;v T ;w n - ;v i 19 
=^^TV^. ;!|c*'fk?tL;^:S'^#AH 2 5 g5r#7^Cc ' H-NMRm^-^^h^ib hfitzm^"^ 
AH c757K*<k^{±9 9%-e$>o7to Hn-S-^^^AH H-NMR;^'^i^ 

:^tl> 7K*<t:$:H,;t:M'^'*AH 1 0 g*->^n^^^f>3 5. 5 gll'^^^LT. U^mit 
mtLX^y^J^')7.^)^)\yy^hy^:^ [3- (3, 5 - v^- t - ;V- 4 - Fn ^ 
iyyjL=.}V) ■fTJ\£^^^h] 'Irm^frl 0 0^i::M LT 1 . O^-^jQtfco i^^E'&fr 

[0 111] 

jfci^'^j 1 

;!K*'fb?*tTv^'^v^^M'^#A 1 0 g^-:^^n^^-9->3 5. 5 gUv^^L. ^-ftRSJhiS!! 
t LT^> V f-JVx h 7^;^ [3- (3, 5 -V- t -rf^JV- 4 - 11 Kndr-> 

T'ne^^-^-h] ^^S'^'ft^i 0 0§|StcMLT 1 . oum^^^-o ^(^M^i^ 
•a^SJ: >9^^:^ Jl^A^f^BKL. 150*CT-2^M. ? f> H*^T 2 0 0 ■Ct? 

ll^Ml£*SbT. 1 5 0 ;/m<^-7^ ;VAA- 1 ^i'^W^LfZo ^ 2 L ct 

>9. AH - 1 t}tm.LXmt^ii^Kmm'^<t'tSc.isXV'W^my^m^^i^'S^i>(r)X-^'^ 

tZo 

[0 112] 

*J&^J 2 

jp-ifri LTev-^ n [2. 2. 1] h - 2 - 6 2 5 5 V ^;V> e n d o - 1- 

'jS/^^n [4. 3. 0. 1^ • M T^^-3, 7-i^^>'Sr5 8 7 5 'J -=6;^. 5 - h V j:- 
>^v'->'; ^Vtfv'^i' n [2 . 2. 1] ^7" h - 2 -J^>=Sr 3 7 5 'J ^;vfflv^7tJiA^. 
^?!]1 tl^^ttl^M-g-^tf 6 2 %O^WT-**'S-#B^#7to ^S-^^Bf^-cTJe n d o 
[4. 3.0. I' • ' ] 7 -->'^>l-a*-r^m3t#*AC7)f!)^ 

Ii3 7*J^%'e^of^o ' H-NMRJ^^^ >.>V:6>^^*'btt7t 5 - h 'J 

v"J ;Hf->^D [2 . 2. 1] ^7'h-2 -i>t^S*i-S^it*^<^tO'^f±3. O^^v 
%T-*o/c (3. 7-4. 1 p pm(7)S i -O-CH^ -^OCH^ ®.J|Z^. 'e<^^^7" 
u y y<O^B(Oit-d^hnmLtz) o *S'g-#B<7)^';;^^V^I^»<7)^¥i^53'^S}i6 O 
0 0 0 > S»¥:^55-^*ii 1 2 1 , 0 0 0 , "C. M w/M n l± 2 . 0-e^o;to 

*a-^#Atift£T±ia*S'^#B^fflv^. *itg^J 1 Miii^T. 1 

2 Ot:. 4B#M. ;dc^i±8MP a T-TK^-ft^^f o fco ^Jfe^J 1 H^co^-^-eM-^^-^T^^ 
ML. 7K^'fk?ti.f>:m'^#BH'Sr#7^Co *'^#BH<75^ H - NM RrHJ^*^ ^ *i^7^-: 
TR^'fk^li 9 9 %T-^o7tc m-^#BH<7)' H-NMR^-«:}^ h;V'SrIll2tc. t;^:. -^Jii 

[0 1 1 3] 

*fi'^'(*BH 1 0 g n^^^t 3 5.5 glCvg^J^LT. m'fklSih^Jt LT^ 

>^it; X Vf-Ji^T" h 7^;^. [3- (3, 5 -v- t 4 -li Ko^->7i^;u 
) 7-0 1;;^-^-^ ^^t^^^l 0 O^tcMLT 1 . OgB. ^ J: LTMiJ > 

gJh 'J y^^W^^^M-^ftl 0 0§|StcMt-CO. 5gl5-etL-rtt^lJD tfco ^<D^M^i^^^ 
^(O'l^m'^B: (2 St:) {^ 2, 2 0 0 (cp) -C^o/Co iJt. CKTJ^S-i-frM^^eil 
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[0114] 

- ^.^ V^^"'^'^^*^ [3- (3, 5-->'- t -r^;v-4 -k Knc^ 

kl.%iC7V ^^^^^^^ ° OflSHMLTO. 5gB^^-PtL^ijDL/^„ -Odt 

x:t 1 Bf w^^tT. ^:^^it'^my-()VA-B-2^^tz^ 

[0 1*1 5] 

%mm 3 

?*?nVr*rn 2 l]^7•^-2-->^ 6 2 5 .V^;K endo-h 



20 



30 



^2Sif:l° **^*c<7).i.°.;;^^^>^^<^^.p;^^^4jii 1 6 . 0 0 0 

±^^^S{i 2 7 8. 0 0 0 T>. Mw/Mn{±2. 4T-$>oA. " u u . Ma^- 



[0 116] 

o 

^.JV^^^^^Z^^ t3- (3, 5-->'-t-7'^;i.-4-iiKn:^^-> 
772^ 2S ^2 5t;) {i3, 100 (cp) T-^o;t:o tfz. ^<7)m-^^my^^^'m 



40 



50 
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LT 5 - [1' , 4' , 4' -hV^'^;V-2' , 6* -V:^^'^-!' 
-e/^ vrJ' n^^i/jb] ifv-^n [2. 2. 1 ] ^7° ^ - 2 - j:- >''lrffl v^;z> t H J: 19 ^ 

[0 117) 

Jti^^j 3 

^mmsxmh^fz^M^i^C 1 0 g ^v'^ n^^^f 3 5. ,5 gi^mMLX. ss-fmit 
jSflJt LT^:^^ h 7^;^ [3- (3, 5 -i^- t 4 -l; Kn^ 

7"nii;t^-h] ^Sm-^^l 0 0^511^ LT 1. OflS. j3cl:a'^1i^^.t 

i'&^-^yS^^^:^ > LT. ^^t7^i7^ ;VA'gr 1 5 0"C-C2^Ws $ ^>H^I^T2 0 0 
Vxi^mn^LX. 1 5 0 ^mtTj^^TK^'fk • ^m^y ;va c - i '^r^Stfco ? 
y ^ )VAC - 1 ^ 1 5 0 *Cc07K^:^TT'4^M^M;3SL7l:o -^-c^t^. .:^^T2 0 0 

x:xmnn'^^x. ^a^mt ' ^^y ^ )^-i>'C-2^%fzo ■ 

[0 118] 

^mn 4 

•^i^i: LT, 7 8 g. ->i?n^^Ht> 1 6 8 g> 16 4 g^fflv^Ti 

mti^ift^nj 3 2: [^;ttl^M'^^=ff 9 3 %<7>^<h^-e*i'^#D ^#7to ^M-g-frD + 
<^e nd o-h V->^o [4. 3. 0. 1' ' * ] t'*-3. 7 - v^^VtciS^I-S^it 
Jp.iii(^tlJ'&{i4 0 5- [1' , 4' , 4' - h U P« -^JV- 2 ' , 6' 

-1' - v'^v'^' n^^v'jv] Ifv'^'n [2. 2. 1] -^T" h - 2 -^^IciSifel-SSit 
W<7>ilJ-^{i 3 . O^JV%-C*o^Co 

^M'^'ftDo.iv-i; ;^^vy!^#(^^¥±^^^«{i 1 12, 000. M*^:^^^»t42 2 
4, 0 0 0 > -e. Mw/M n l± 2 . 0-e^o;to 

±l5*m'^^*^D^*i4^?!l2 tl^^O^lfe-CTK^-fk^tTV^, 7K*<kL7tS##DH^#7to 
gllC:g^-ro 

m^y-^ ;i^ADH- 2 ^W^Lfzo y )^-I^DE- 2<Df^mi^^'tU2 K^To 
[0 119] 

M^m^t LTendo-h';v^'n[4. 3. 0. l' - ^ } f-^- 3, 7 -vi>li'ft 
x.T> endo-h'Jvi^n [4. 3. 0. l' - M r';^-3--:^>_(endo/ex 
0 = 9 6/4) ^ 5 8 7 5 'J *;^fflv^;t:J^i'^-{±^iS^j4 i: [WIltlim'^^^TV^. 9 0 

^&^^E^<0 5 - [1' , 4' . 4' - h 2 ' , 6' - -> 

^v-rJ^n^^vJl/] e-v^^n [2. 2. 1 ] h - 2 - > H ^mit-i-^fiKTJtlJ-g- 
f±2. 8*;v%-e^o?to *M-^#:E4'<?5 e n d o - > U a [4. 3. 0. 1 

' ■ ' ] t'* - 3 -i>l^**-r^^M^A<7)f!|'^{i 3 9 ^;V%-e^o7to *fi'^'*E<7) 
^°ij7.^1/>J^^(7)^^±S]^^fl:Jil 0 8. 0 0 Ox Ma:^^:9-^»{4 2 1 1 , 0 0 0 , 
•rxMw/Mnti2. OT^oTliio 



(34) 



3P 2004-51949 A 2004.2.19 



*M-^#:E 1 0 g^->:i^n^^-if V 3 5. 5glCvt)i^LT. Se-fbB&ih^tll LT^ 
^aLU;^';-?-;vxh v^;^ [3- (3 , 5 -i^- t 4 - 1 Kn^-^^x-;^) 
7'nfe::^^-f] ^^M-^* 1 0 0 ^l'^ LT 1 . 0 *3 i LTM V 

yvy^)v^^m^^i 0 ogistcML-co. 5§i5-^^t-rttsjnL;to cKTj^S'&fr-^?^^ 

> LT. ^BfeL;t7 < ;VA^ 1 5 0*CT?2^K^^. ^ f>lCj^^T2 0 OtJ-C l ^ 
M^'I^LT, J?? 1 5 0 /^mO*^1t7'f JVAE- 1 ^#©L7to ? 
1 5 0'Cc7)7tc^^Tt?4B#Mi!i;ML/v:o ^cO^^^ 2 0 0 "CT* mWlg^LT. m 

j^v^#«#:T*5b^ e n d 0 - h i; v'iJ' D [4 . 3. 0. l'- ' ] Tti - 3 - J^y ^ 
^^tKX^s *ife^J 1 ~ 4 HT{'^EeL7t7lC^<b$^7t*M'^'* (AH~DH) t Jti? L 

[0 12 0] 

#fi#i: LT 5 - h h^->v"; ^wei^i^ n [2. 2. 1 ] ^ 7* h - 2 - J^VO-ftfe >9 
K5- (p< ^;W->'J^ >^ tf-^^'n [2.. 2. l ] -^7° h - 2 -a:.;- * 3 7 5 V 

*M-^#F endo->';v'i5'n[4. 3. 0. l' - ^ } rti- 3, 7 --yJ^^K 

hiitzb - (^■^)V'J-^h^-y'y^) Vfi/^n [2. 2. 1 ] ^7' h - 2 -^>'tiS* 
l-^^ii^-EcT^tlJ-^ti: 2 . 5-*;V%-e^o7i (3. 6-4. 0 p p mCD S i - 0 - C H 2 

^Vymn<O^W1^^^^it7 2 , 0 0 0^ Sfi:¥J^55"^fi{i 1 6 5, ooo^■e^Mw 
/M n {± 2 . 3 -tr^ o 

oM'^^FHO' H-NMR>!.^i^ h Jl^^ia 6 ttz. M.^^¥ Yi<r>m^'^T 7. Y (r> 

1 ti^-To 

^^K. %mm2 hm^(0^m^'^. E-^^J^FRJ: ;WAFH- l Srf^g^tfco 

? ^ti. ^7 -f ;VAFH- 1 =^*Jfe^J2 i:[pI^<D#^-e^'lt*!k3SL, ^^^-f ;WAFH- 2 
^f^i^L^to ^-f ;UAFH-2<7)M|gm«rg2H^-ro 
[0121] 

umm 7 

•^^vt LT. h 7 8 g. =yi7X3^^^y 1 6 8 g. 1 6 4 g^fflv^, 

LTe->^' n [2 . 2. 1 ] -^'T' h - 2 -J^^^l: 1 0 2 0 5'; e n d 0 - 

h';->i^n [4. 3. Oi Mr'* - 3, 7 - ->'^ > 1 9 0 5 U ^ ^l-x 5 - h 'J 

j:.b^>'>";jL'tfi/^u [2. 2. 1] 2-^>5r4 0 5 ';-t;Wfflv^, ^JS'^J4 

i:|Wl;|tO^-^t^T. 9 2 %c;:)^'fk^T-*M'&'frG^#7to ^M-^^G e n d o - h 'J 
v^'n [4. 3. 0. 1' - M r-^-3, 7 -->*j:->tcS5fei-^:Pit#ffi<7)t!)-^(± 1 5 
^;v%, 5 - h 'J h^->>"; JVlfv-^n [2. 2. 1 ] ^7° h - 2 -J^^'icS^-r^^ 
it^-feOty-^ti 3 . 0 ^;^%T-* 07^:0 ^M'^'^GOjK'J 7s^V>J^»<7>^^i^^^»ti 
7 2, 0 0 0 > 1 4 3, 0 0 0> -C. Mw/Mn{i2. 0-e*o;to 

±ti^m-^WG^mmM2 tmm<7)^mr-7Km'{tL. 7X^'fk?tL7^cM'^#G H^#fco s 

*ife^J2 t [W|^(7?^fetcT. M-^^GHJ: ^^mmy^ ;i^AGH - 1. *J:?/^7'f ;w 
AGH - 2 ^i'^^Lfzo 7 ^ GH- 2 <7)Mig:f:^g2^-ro 
[0122] 
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*ii^J 1 Iiisv^-C^ LTe->i5' n [2. 2. 1 ] h - 2 5 0 0 5 U 

e n d o/e X oJt*S9 0/1 0-r^:|> e n a o- h [4. 3. 0. 1' 
• ^ ] ft - 3 -^^ 4 0 0 5 ^JV'> 5 --^^-V^Ufvi^ n [ 2 . 2 . 1 ] ^7° > - 
2-J^>^l 005 >; *;i'fflVi^Jil^1., ^ife^nji i:i^;|tJ;^f 7 7 %<^^'fk^-C**'^ 
#H^#f>:o ^E-^^H-^^f^e ndo-hU->^'n[4. 3. 0. Mf'^-S- 

A)*:i6i^tl7^c 5 -^^v'-'Vtf-^i^ n [2. 2. 1 ] 7° h - 2 - ^ > S*-r ^Itit-i-fi: 
(OiiJ-^fi 8 ^;v%t?^o7^:o (0. 9-1. 1 p pmcD'^^ v;v^^3^p< ^^vioMi: 

^m^i^RO^'V 7.^Uy^n<^^W-^^^mi 3 7, 0 0 0> M^:^^^fiti2 6 
1. 0 0 0 > Mw/M n 1 . 9t?^o;i:o 

1 ic:^-ro 

^^^T. m^i^E^^mmi tm^<7:)i5mx-. m^mi5 o ;t^m<7>:7^ ;vah- i 

L;i:o 7^ ;uAH- 1 c75if'(ffi^*^g2tc^-r.o 
[0 12 3] 

^Jgi^ 9 

*i&^Jl lci3\/>-C. LTtf->i^n [2. 2. 1 ] h - 2 - ^ 7 5 0 5 "J 

endo-hi;->^'n[4.3. 0. l*' ^ ] -j:.> (e n d o/e x 

0 Jt/659 6 /'4 ) =Sr 4 5 0 5 ij 8 - f-;^- 8 - * JV**^ >- ^^V-r h 9 -> ^ n [ 

4. 4. 0. 1' - Kt'*-3 - J^>'Sr 5 0 5 9 ^;wfflv^fcJ:Jil^1.. 

1 t [WI^tir^TV^. 7 5 %<D^ihm-^^M.^i^ I ^r#;^Co I ^<D e n d o - h U 

->^n [4. 3. 0. 1'- M r*- 3 -J^^tcaJ^-r-Smitm^AOffl^ti 2 9 ^JV% 

^;vx h 7-:^:^'^ [4. 4. 0. 1' - vr:t - 

it#iE<7)tiJ-^ti4^;v%-e$>ofc (3. 3-3. 7ppm<oMi:> ^O'ft&^T'n h 
itE<7)ib:5^?.#aiL7t) o ^fi-^^I <7)'K';;^^l/^^l^»Oic^±^^^^«{i 8 9, 0 0 0 
> M*¥J^i9-^»{4 1 7 7, 0 0 0 > -e. Mw/Mn {i2 . 0 -V^ofzo M-^-^ I (D' H 

M-^^I "k^mMl t |W|;fio:^^T% 1 5 O^^mO^-f ;VA I - l 

Lt^Co 7 -f I - 1 (^ifiilfi|g:i:^g 2 iC^-To 

[0124] 
*J<B^J 1 0 

LTev^' n [2 . 2.1] -^7° h - 2 -Ji>?r 6 2 5 5 V^)^. e n d o - ^ 
'J v'^' n [ 4 . 4 . 0 . 1 ^ • ' ] Vt":^ - 3 , 7 - vx> (endo/exo = 85 
/I 5) * 5 8 7 < U 5 - h U J^h^v'v'V JVfcTv^' n [ 2. 2. l]^7'h-2 

3 7 5 U^-'VfflV^^ -^^.t LT h Jl'J^y 7 8 gv n^^^y 1 6 8 g . S'fb 
^^Uy 1 6 4 g^fflV^T. *iS^J4 i:|^^(7)^.{^<£-^TV^ 8 5 %Ofe'fb^T'*i'^#J ^ 
#7^>:o ^m-^^J >1^<7> e n d o - VU->^n [4. 4. 0. 1 ' • " ] ^^r-^-S, 7 
-i;jL>icd&*-r^1tit¥ffi'7)*iJ'^(± 3 3 5 - f -I- Jvevi^ n [2 

. 2 . • 1 ] ^7° h- 2 -i>'tca*t-^1tit#l'2:<7)t!j'g-{± 3 . o^;^%-e^-Q?to ^fi-^ 
#J <75*°'J 1 0 2 , 0 0 0 > 1 9 7 , 0 

0 0 -Cs M w/M n 1 . 9 TJb o ;to 

zboT^io E^#JH<7)' H-NMRy?.^^' 1 0 t ^c, S-^^ J H Ov#^#'l47" 

hcolSm^^S 1 t^^-To m-^^ J H^*JS«^J2 |WI;|t<7)^ffitc i V) 5^55^7 -f J E- 
1. i3j: a^^it7^ J H- 2 Sri^i^tT'co 7 -f J H - 2 (7)if«ig:^tra 2 



C36) 



3P 2004-51949 A 2004.2.19 



[0 12 5] 
1 1 

M^milfit LTendo-h'J->i^D[4. 4. 0. l"' ' ] ^yr:^-3, 7-->*^> 
K'ft^T. hV'^i^u [6. 4. 0. 1' • * ] hU7**-3, 1 (e nd o 

/exo = 80/20) i:5 8 7 ^ 'J J^l^ti, 1 0 t |W|#<^#&-eM-^ 

^^fi'^. 6 5 %<^^'fl:^-^?*M'^#K^#7^^o 

^S-g-^K '4'<^ endo-hVv'^a [6. 4. 0. l' - N hUr'^-S, 11- 

■^->^::fe^fei-;i.^Jt^^£<Dt!l'&^i 3 0.^;v%. 5 - h V ^ h ^ v v U n [ 2 . 2 

. 1] --^^'f- 2-^^HS5^-r^mit#ecOt!l'&{i2. 5-^;V%T-*ofco ^m-^frK 
<7)*-';;^^V>J^»co&¥:^:g'^«f± 8 3 , 0 0 0 . 1 6 7, 0 0 0 

. Mw/'Mn{i2. 0-e$)o;to 

^mmi 0 tmm<D^mKx. m^WKEX y)^mmy^ ;vakh - i. ^sximmy^ 

)l^J^KH - 2i:i^^Lfzo -f ;VA K H - 2 <7)Mjtg:S:^S 2 ici^-fo 

[0126] 

^m^t LTtf->^'n[2. 2. l]^7'h-2-^^^7 005'J^JV> endo-h 
<; u [4. 3. 0 . 1 ' ■ ' ] T^* - 3 --^^^ (endo/'exo = 96/4) $r5 
70^U*JV> 5 - h 'Jjc. h^->->iJ ;nf v'^' D [2. 2. 1 ] ^ h - 2 - J^>' ^ 3 0 
5 1 -^^-t^^ 5 ^ ';*.>'l'> vti^^i: LTv'i^ 4 0 0 g> 

> 1 0 0 g*fflv>^^j^^n^±^ **(B«ni4 9 2%<7)fe'fb^T*s-^#L* 

#;to ^M-^^L^-O 5 - h V n [2. 2. l]^yh-2-J^> 

K^^-ti>mik^-^(Om^kt2. l*;v%. e n d o - h >; v-iJ^n [4 . 3. 0. 1'- 
' ] T**- 3-^>l::**-t-Sfi|it**5:o-iiJ'g-Ji3 5^;V%-T?^o^^o t^^. *M^#L 
<7)*'i; V>|^#(7)^2pi^55-^»{i.8 9 , O O O > l 8 7 , 0 0 0 ^ 

-e. Mw/'Mn{i2,. IT-^ot^To fi-^^L*^' H-NMRy?>^i^ hJW^-Hl 2H. vt^P 

[0127] 

Jtt^^nj 4 

^m.Wt tTlf->i?n [2. 2. 1] ^7°h-2-Ji>Sr625^'J^;V/. endo-h 
n [4. 3. 0. 1 ' • ' ] 7*:^ - 3 . 7 -v^^V^r 5 8 7 5 5- [ 1 ' 

, 4' , 4' -h';p<^;v-2' , 6' -v:t^■^t-l' - -> 7 n -^^ v';v] tTv^- 
n [2. 2. 1 ] h - 2 - 3 7 5 V 1 -^^-fe ^ 5 5 U -^^^^ t 

tT^'nn^>-lf>^^ 3 5 0 g. viJ' n^ + -9- > ^ 2 8 5 g fflv^, 2 L (DK^l^^K^^T 

to^^^^i: tT. — 7';;^/^•vv'^7A^□^^ KrJ^-^ v-^r/N-^v-^AJI^J^^l^O 
. 4 0 5 U^^'l'^ ^^-y-^nnT^-^^^m^O. 8 5 'J ^;^<^)llMT-etL-f tLKl&§f left 
tL^. 3 0 'C-C3BfWM'&4r=ffofco M-^PI^&t^l 0 ^M-e^-fe'-KU ■7-:*s^ai Lfi D«!) 

> mm^ikKit::^^')-m^mitL-fzo p< ^y-;v-eM'^^#itLT. ;f;ftBL;t*°'; v- 
^^bSlJLT. ^^M-^frM^Sr^lT^ro .^»#0^<b^{i8 8%T-^o^Co ^ 1 i::*m-^#M<7) 
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[0128] 
Jti^^J 5 

itmMA\zi5\^^r. M-mUfitLr end o-h^)'y^xn [4. 3. 0. 
3, 7 - 9 5 0 5 U^Jl-, 5 - [ 1 ' , 4 ' , 4 ' - h ^ i- 2 ' , 6 ' - 

v;t^-ij--l' -v'^-^^ ev'i^n [2. 2. 1] ^7° h - 2 - x>' 5 0 

5';•=e;^^ 1 -^^■fe>'^ 5 5 U ^JVffll/^. 77 » -rU ;^'/^*7->''i' A:?' n'^-^' K^^-f v- 
(T-b h :^ h 'J JP) /N-^-y-^ A (7" h 9 7nn5KV- h) [P d (C CN) 4 ] 
(B F4 ) 2 LT- h rJ' 5 0 0 gfflv^. JttlS^J 4 

^foTto ^<7)^S*. Jti|!!!l^J4l^^tC**'^#:N7!>«*fttSL^Co ■^*#c^*S##-^<7>fe'fk^ 

[0 12 9] 

^m^t LTtfvi^n [2. 2.1] -J-^^: 6 2 5 ? e x 0 - h U 

->^n [4. 3. 0. 1* • ' ] T'3!7-3, 7-->'J^> (endo/exo = 4/96) 

^ 5 8 7 5- [1' . 4' , 4' -h'J^^;V-2' , 6' -v^^^f-l' 

n^^zxjW] tf->i^n [2. 2. 1 ] ^7° h - 2 - 3 7 ^ U ^;wfflv^T 

exo-biJ->^n[4. 3. 0. Mr'* -3. 7 -v^:-^^ JCft5lt-ri)m^t-^i£ 

c^tO-^ti 2 4^;i'%-e$)-pfco t7^:> 5- [1' . 4' , 4' - 2' , 6' 

-v:t^'9--l' -->9->^ n^drv;v] e->^n [2. 2. 1] ^7" h - 2 -J^^llS 

^^l:{i 8 2, 0 0 0 ^ 1 6 6, 0 0 0 . Mw/M n (± 2 . 0T-$)O7t 

"[0 13 0] 

^ig7'f ;VAO H - 2 ^-f^MLT^Co ^2 H^Lfc7^ O H - 2 ct^M^:*: J: »9 > e x 

^^(^ti-^Oitv^ h U D [4. 3. 0.. 1' - M 7 -vJ^-^^fflv^T^cC: 

[0 1 3 1 3 

^ife^J 1 2 t'^v^T. LTt:->i^ n [2. 2. 1 ] ^T* > - 2 *llDx.T 

> endo-hUv'^n[4. 3. 0. l'- '3 7"*-3-J^>'(endo/exo = 
9 6/4) ^ 1 0 8 0 5 5- h'J J^h^->->';;vev'j^n [2. 2. 1] ^7°> 

- 2 -i>=^4 0 ^ 'J ^;^fflV>7^:JiJL^'l-{4. lWI;ti(7:)^,<^t;TM'^^^f •o7^:>&s. S^ff t^** 

[0 13 21 

1 2 tiiSV^T. LTendo-^';v:^^^[4. 3. 0. I'-Mt":^ 

- 3 -jLy(7)^t>y) Hexo-h'J->;J'n[4. 3. 0. l' - Mx;?7-3-^>(e 
n d o/e X o = 1 0 /9 0) 5 6 0 < U ^^W^rffl ^ciiit^l-fi, [^^cT^^-f^lcTB-g-^^T 
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v^. fe'fk^g 7%-e*m'^#Q*#?^Co itS'^ftQft'cT^e X o- hU->^n [4. 3. 0 

h^v-'^U JWVf-^^n [2. 2. 1] ^yh-2-Ji>lcfi*1-sm3it-¥-'fiiOtJ'g-a3. 
i^;v%-e$,o;iio tfz, ^m^^Q<o^v :^^\yymn<D^¥i^^'?'fkiii 19, o o 

0 . M¥±&^^^«:{i 2 5 0 , 0 0 0 . Mw/M n (4 2 . 1 X-:^-o fco ^ hflfz^M. 

-^#0 J: i^^l^^^^ -f Q- i . mmy -i ;uaq- 2 ii'fi^X.fzo UZK^LfzW^^ 
e n d 0- h 'Jv'^^n [4. 3. 0. 1 ' ' ' ] 7*55;- 3 - J^>$rfflv>y:i||ifef?!l 

[0133] 

tTe->^n[2. 2. i]^yh-2-j^>'^i, ooo5';^;^^x^^>' 
^ 2 ^ u ^J^fflv^-i>m^'k *Jfe^J 1 1 9 8 yoco^-fk^T-^m-^ftR^ 

#7^:o ^m^i^R<^'i-°') 7s^Uy^m-<D^^^»^M:ltl 9 5. 0 0 0 > M«:¥*^)^-?« 
{i4 9 2 . OOO.-e. Mw/'Mn(42. 5-C*o7to tfc. ^M-^frR <^-^^#'14-r h <7) 
^^^^ 1 li;^i"o 

l»ih^J$r«LT. ^^7. htc J: i9)?$ 1 5 0 a* m<^*^*i7 ;VA R - l ^{^MLt^To 

7^::i6^^^L<7)^^.:t)^c J: ■3'C'biijtt-^1-v> ii<D-r!-^^tzo 
[0134] 
JtK^J 1 0 

ms#;i: LXev'iJ' n [2 . 2. 1] h - 2 -^y^ 9 705 5 - [ 1 ' , 

4' , 4' -h'Jp«^;V-2' , 6' -v^^-9--l' --^^v-^J^ D^:^ tf->:irD 
[2. 2. 1] ■^■T' h - 2 -JC^^ 3 0 5 ^;VfflV^;S,Jiin> ^ifi««J4 tl^:|t<7)^f^=^5fT 

v^. 9 8 %<7:)^'fb^-e*S'^#s=^#7^:o **'^'f!^S4'0 5 - [r , 4' , 4' -hV 

p<-^;v-2' , 6' -v*^-9--l' -v'^-^^ n^^->jv] lfvi>D [2. 2. 1] ^ 
-ai>icfe5fe-r;2,1tj&.^^iz:<7)#J'^{4 2. 8 * JV%-t?-^o /to ^E-^^ S V ;^ 
•f-V^'J^#<^^^i^^^«{4 1 1 6, 0 0 0 > fiS¥:^^5'^*(± 2 7 8. 0 0 Q-C. Mw 

^M-^^S 1 0 g^->^n^^^j-> 3 5. 5 glCv^^LT. *Jfe^J 2 TOlim-fk 

m^M^^v'^mmM^muLx. ymKx^m-^ 1 5 o // mo^^^^^-f s 

- 1 . isnzmmy ^ ;VA s - 2 ^#/co ^ib^h.fv:^ ^ ;VA(±^feif^Jt56^i< > Bfev>7ts!> 
. 4'-L0^1>^H<J:oT<bt!ltL^-r v^'dco-e^ofco 7 -f Ji'A S- 1 *3 J:Z>'S - 2 0fp«*S 

[0135] 
it^mi 1 

LTl:->i5' n [2. 2. 1] h - 2 -^y^ 1 , 2005 e n d o 

frotij-^^i^g 9 %iiJ>±-C^;|) h «; vi^ n [4. 3. 0. rP?7-3, 7-->'J^^ 

'|-5 0 5';^JV> 5- [1' . 4' , 4'. - h 'J 2 ' , 6' -i^^^^-l' - 

-^•7 v^' n--.^v;u] ei/^^n [2. 2. 1] h - 2 - J^^^- 3 0 5 U ^Jl'ffiv^^m 
*t&ini2 i:i^;ttOj3|{^*^fv^^ 9 8%0^'fb^-e*m'^#T*#^o ^fi-^^T^^c^ 
e n d 0 - h i; n [4 . 3. 0. 1 " • M - 3 , 7 - 

^iiO#J-^(4 4^JW%, 5- [1' , 4'., 4' -h';>f-;v-2' . 6' - v ^i" ^ - 1 
' --^^-^i^' n^^->jv] if->:J^n [2. 2. 1] h - 2 - J^>' IcftJ^T^mit^ifc 
tT^tO-g-ti: 2 . 8 ^JV%T-2feo/co ^M^'PfT<D:^°V 7.^Uy^M(0^¥^^^*ltl 2 0 
, 0 0 0 > *«¥:^:9-i^»i±2 4 3. 0 0 0 Mw/M n 2 . OT-^>o7^Jo 

HcT)' H-NMR;^-^^ h;l-/5^<b*«:)<c>tLfc7X^'fk^J±9 9 M'&#TH<7)v# 
m4■r7^ hcD^§:i:^$ 1 H^1-o ^v^T, *M2|s]^co^>&H<}: t5*:^=ti7^;VATH 
-l^#ML7to $^1::. ^7 ;P A T H - 1 ^^ifcMl 2.|^;|t<0^&r'5ii^M L, 
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TH- 2 {i^j* < . /i.-L<7>^1.;t;T't!ltLTL^ iS:\^^mm?k^^^Lfzo dOct-jl^ 
e n d 0- hU->:J^n [4. 3. 0. ' ] r'* - 3 , 7 -v H ffiJ^T^^ 

it#^£otiJ-&:^>n 0^;^%5^T^S-e^i^ «illif^JK<75§|v»7'f i:'Sr*o 

[0 13 6] 
}tmM 1 2 

LTtr->i^ n [2 . 2 . 1] ^7° h - 2 -Ji:/§r 6 2 5 5V ^JV. e n d o - h 
ij->^n[4. 3. 0. ' ] r^ - 3, 7 - v J:- *5875V^;l^. 5- [1'^ 

, 4' . 4' - hV 2' . 6' - -> 7 v ^ n -> ifvi^ 

n [2. 2. 1] ^-/h- 2 -J^^Sr 3 8 5 U^;vfflv^, 1 -^^-fe>0'ft^5 1 , 3 

-^T-^i/^v'^gr 3 0 0 5 ^ )i^m^^fz&.Hit^mM 2 t[^iin=ffv>. 6 syoo^'fb^-e* 

S-^#U'£-#7to ftS-^^^U^^Oe n d 0- h V->^n [4. 3. 0. 1' ■ ' ] r:^ - 
3, 7 -vJt>iiS*-r^m^#l£<^#J-^l±3 7^;^%^ 5 - [i' , 4' , 4' - h'; 
;'(f-;V-2' . 6' - -> 9 -> n -^^v ;v] ifvi^n [2. 2. 1] 

T^h - 2 -Ji>HE&*i-^«j;t-^'fiiOt!l'g-(4 2. 5^;v%-e^o7^co ^M-^frUCD*"'; 7. 
f-V-^ji^^cD^^itj^^artiS, 5 0 0 ^ M*¥:^:9-^*{4 1 6, 8 0 0 T%Mw/Mn 
{4 2. OT-^oTto 

*ife«^2|wi;|t(75#SiiT. M-^#UH i »9*^it7^ ;vi»UH- K ^ xvm^y ^ 

UK- 2^i^M^LfZo y ^ )i^^\JE- 2(7yWM^^^^2K^Ltzi)K r ct) :7 ^ {i:^ 

0 , 0 0 0 *Ti!S> #1- 1 0. OOOmTTti. 

4> ?> w -7 ^ ;w A L ^ tL 55: o 7t o 
[0 13 7] 
Jtiiefnj 13 

3 0 gcT^^S-^frC^r^ife^aJS i:l^^<^^«f, M<^v*fflv>T, 10 Ot^^ 2 ^M. 7lc*E 
5MP a-e7K*'fb^=fTo;to -e<7)^:i:> ' H-NMRT^^i^ h;i-5i^<^^i6^tL;|,7R^'fb^ 

>6S7 o%-e$)S. Tjc^'TbsitLTtm-^frvH^-^iTto m^wvK<Dmm^7'^y<^^^iU 
^t^. ^M-^-f^vH 1 0 g^m\^^. ^mM 2 mm.<7^^m^ ^ ^5^ 1 5 o fzm<7^^mm 

y 4 VH - 1 , ^xzjpmmy ^ v H - 2 ^^ifco S2 Lfzy ^ ;wi^v H - 2 
c^ifffi^*J:>9§g'b55^'5:i:*3^. 7K^<b^:*Mfi;v^ ic^M'&frti. C H - 2 t Jt-<. iiiit^^ 
-fbtt^risv^T. < 7 -f t )Sro fco 

[0 13 8] 

[Si] 
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[my] ^ife^Jy-e^^ttfw^M-^^t^' h-nmrt^^^ hjv-e 3^2.0 
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